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(MLaaS, Machine Learning as a Service)
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&4 (MLaaS, Machine Learning as a Service)O|Ch MH|AY J|AEtE2 12,
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ZOFO[C}. Z|Alstks2 XL &8 20N 5F 2 =2/™¥(logical) 882 & 7|t

(Rule-based)2 2 ?3._46}5 HA|H T2 2 Y(explicit programming)its CEEH, f £ 8310
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ML data acquisition ML data processing ML model development ML model deployment\

Data labelling
(Optional)

Data PR Model Model
Data collection [ Model training ] { validation J deployment
engineering tuning model
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7t Floe gielEez LT OpenAl2| GPT-3 ZE
oF 9F 50004719 St& H|OIE{7F E& JHZO| AL RATHA4].
I| & (overfitting)O|Lt 7[27| AP(vanishing gradient) §2| EX|Z 2I5}
DEo| SFEO| HH5t0 75t A2 OfL[X|B CHEES| 1d
Held D2 AEst 29| HO[Eet mi2t0lHE 2 T3CH2).
fEHOE EF5t2 "He{dE AL8%te= Olfes 92X o=, 44 &
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22 MlaaS 7He % 22t =tEol #H
MHIA™ 7|AStE&(MLaaS)2 222 E 2E0M Z[A S AIA-S WEst=H E2est =g

YA S VY 2EE MSSH7| fIet MH[A0|CE M 21F-0IM 28 ANE 7|AStE2
N Z2M2 & 22 o5 oM U822 B2 o HFE 228 275 L.
0| ST Fxo HEEe EF Uz 7ISXE Autorr| flet 2la2T stg Z2A
2 HAOM SAIHo 2 HQBH =0, A Hoz AEEE 2[AAE 25 1H|E2Q| AlA
s T=ole A2 ASKs MEAR =22 7|90 2 ROl E+ UGt

MlaaS= ZEhRE 20N O2iet RES 2 = UAs SFU2= WA A AFEAC
+27t 2 AFOItL 222E F0M A= HEld das fIe 2HES HRrE 23
= A FEE 2o {0l o5 HAAME ARE AES YUstol g5 TEE + UCh
thd Z2HEQ F2 Ol2et 2ERE ARE 4= A8 stg A olQos Ea §
= 1H[E Al2EE Y[ 5 5 AVI0| HEL AZ SHOM 39 2EHY &
ULt

ofg HIOIH 52 SHAME S2Es WEXOA ojF S MSett §3| 7[E 22fE
o| SEIOlH MH|ALE MEDIE|S] HIO|E HENAE E8&5t0] 7|Alste A& 720 Each
otg HOlHO =g 2 = ALE =5 HOoIHS HEFOIL 2 HAl MEA HEAE
S AAHaudit=l7| 20 AFEAE LEES| HO|HE TE7| 28 S0{7t= B8t Al
s =15 Hofg = ULt
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Agts ZE, zMol 7|ASE YN, NPUt 22 ZA HEld ®=Z StEMY 52 2
SR EAMZRE HISES + ACte Ho|FE JHEXOA 2 §Fol & = UL
3. MH|2E 7|AstE M EHE

AN MH|AY Z|AgtE2 U2l S2RE YNOAM ME|AED UCE el 7|gEeEs 7
=, OfOhE, O0|224AZE SO| LfaXMO|H, U 7| S0A= HOo|H, LG CNS, &g SDS
50| 7|Aets MHIAE MBSt UCE & HoMe= R 7HX] HEY MH|AY 7[AstsE A
A5t se2 27Nt

3.1 ®+= GCP Vertex Al

7129 2L MH|AQ GCP(Goog le Cloud Platform)OflA= 2016E5E GCPMachine
LearningO|2t= O|E2 2 7[AgE ZAR/IAE MH|ASIRUL z2[Z20= MHIAE 2510
Vertex AIZ2 MH|AJHE BF, XA QEX|s £FHE HMSsts MH[AH QEX|5(Alaas,
Artificial Intelligence as a Service)2 2 =&SIQULCE MAH 7| CHAE ZLEHIY = U= ot

OjZ 2ol HEHO| AFEAL QEIO|AE M-S SHLY.

—

Data Feature Training/ Model Understanding/ Model Model
Readiness Engineering HP-Tuning Serving Tuning Edge Monitoring Management
»
AutoML
Vision Vi_deo Natural Translation Tables
Intelligence Language
Data Feature - " : Continuous
Labeling Store Training Prediction Hybrid Al Monitoring Metadata
| I
Datasets Vizier Explainable Al
Optimization
Experiments
Al
Accelerators

Pipelines (Orchestration)

DL Environment (DL VM + DL Container)

Notebooks

XENXN: https://cloud.google.com/vertex-ai?hl=ko#section-7
[28 2] T2 A2 GCP Vertex Al Z2A

[O13 2l= 722 GCP Vertex AI2| 7|AEtE 7 T2 M A OfA|O|CE Vertex AIOM= 7|2
Mo 2 GCPOIAM XM&ste 2O O0lE E81Z2l BigQuery, Dataproc, SparkE 7|8t 2 stE
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2 =
=l |71|§.*§(AutoML Automated Machine Learning)2| X2 &=¢A &= ZEHZS 4
g = QUCL gkE 7hHEE Rl #=20] ZHESH NPUQ! TPU(Tensor Processing Unit)E A&

JAgE dEdE et 2F7tsd SOl AFEAte] HelE Rl M= ULk

3.2 OtOrE AWS SageMaker

OfOHE SageMaker= 2017HE=FEH OfOEZEIRE ARFE EEQ AWSOHM MH[AE=

MLaaSO|C}. AMH|A Z=T|8EH AMEAF TSHQl otg T2 ML AHE Al 52 M3},

A= stE Ol =& R FH|, #FH(build), 2 X FY, = A2 Td= A 1
517

PN
|=|
g g4 ==¥g = Ase JME B Y SHE(DE Integrated Development

I'I
b
om

oo
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Al
Environment)2 A|3ot= 40| §F
Haleld 7ig 1dE mfojzetelez FHSta, 7|E HH|O[E MH|AR ASSt= 5 N EZE

E HM3¢ot F7t2 OfOrEO|AM Zigtet st&El 2 (Trained
ML mode)g& &=&H AFEE £ QUCL 20214 7|& Xt S HEI|(Text-tospeech) Polly, *H
2 29 |ex, QYK ZE Rekognition, HHAE 2M HE comprehend, HY7| ZH

transcribe® A{H|A FO0|Ct

4 Trial Component Chart

TRIAL COMPONENTS 9 rows selected. Select rows to toggle chart visibil

ccurred in New York City within this

XZEAX: https://aws.amazon.com/ko/sagemaker/studio/

[28 3] AWS SageMaker®| IDE 7§12 % mo|=z}Ql

3.3 4|O|H| Tensorflow Server & CLOVA Al Service
HO|HA M= KtAF 222 E MH|AQI NAVER Cloud PlatformO|A| MLaaSE H|l&st1 ULt

Tensorflow Servergtld =2|& O MH|AE FQR 7|ASE &4 TH7|X|Ql Tensorflow, Keras,
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PyTorch 2 € T U= 7I4&EE2 XSt HO|H&= MLaaSELH= AlaaSo| HEE AH|
& MEIAE ZER D QUCE 53] ApAF QSRS SHZQ CLOVAZ Ctyst 7[Astg Z212E
7l g RS0 MsEth U8Xls An7E g2 MM §8Ks ERUS ZYSHY
CHFeh MBIAZE O8 49 20| S2tfE 2dS Sot0] Mu|AE|n QI 2021 X =Ly
Hgol Mot 590t oo ZE MH|L, A= Ql4, M|, O|0[X| M2| S CiYstl MEst
= Hied RES HMSshe R0 HO|CE
Al Services

CLOVA AiCall i CLOVA Speech @z CLOVA Voice &)

Al T RS Y3 DR HEAY 2 et cHE :

A3 22] > Xpisl 221 > RS 22] >

CLOVA Dubbing (3;  CLOVA Chatbot &)  CLOVAOCR@D B

TpA|E 22 >

Cf

KM 221 >

s 2] >

CLOVA Sentiment

CLOVA Summary

CLOVA Face
Recognition(CFR)

S 271 > XAIS| 27 >

sl 271 >
CLOVA Speech ) CLOVA Premium e CLOVA Speech e
Synthesm(CSS) V0|ce(CPV) Recognitlon(CSR)

XA 22 >

izl 271 >

ApAjs] 221 >

Papago Translation

ApAIE 22 >

Papago Image Translation

A5 22 >

3

D o3 Latel

Papago Korean Name C{ig
Romanizer

o 2o =7|%0| 34 512 0|22 20RE Wl
SEL

sl 22] >

TensorFlow Server

ApAe] 2721 >

TensorFlow Cluster

Object Detection

TpH|E 22 >

[ 4]
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Ml 221 >

HioH 2L

mltl

Pose Estimation

RpAjEl 271 >

ZEX: https://www.ncloud.com/product/aiService

HEO| ML % A

Al MH[A




4. MH[2Y 7| Asts H#E

MH 2™ J|AStEs #d BEQZ2s 20209 9 MYE ITU-T v3531(22*E HRE - M
HA™ 7|AEE 7|s &7FAtE, Cloud computing - Functional requirements for machine
learning as a service) E&0| UL, FL0|= 0|F T2 TTAEIT-Y.3531 EZFO0| 2021 6
2 ME = ALt

ITU-T ¥.35312 7[E& ITU-T9| 22RE ARE BT Y35« AlZ|=& 7|82 Z2fE &
e MEfA o|sl A Ri(stakeholders)7t AH|AY 7|AstE AMHIAZ S8t AMESHI| ¢

5tof 2R3t 7|l QFAIEEE Folsthh 2E0M= ITU-T Y.3531 BEEL| A|AH- fZxQt 7|
S 2FAIES 7tErs| Aot

4.1 ITU-T Y.35312| 7|AgtE A|AH” #X

Y3531 EMON Z[AESES 7|2Xo2 [ 519 20| &9 o 7|AEE MEfAE 7t

=
ettt 7IAd s dEiAolE HI0IH MESAL, ZIASs ZH R MEAL 7ASEs 2

2 A
AL 7| AlstEs =¥ n4o] ULt
4 Data provider ) ML model
provider
Data supplier
ML model
Diata ML model request/report
A 4 :
ML data ML data | ML frameworkw ML func,tlonallty ML framework
provider provider J customer
\_ A J +
Data request/report Use ML functionality
N Y.3531(20)_F6-3)
[18 5] ITU-T Y.35312] &9 2i#(High-level) 7| AIStE HEAI[1]
HH 7IASE EEOME Ot 7Y B2 ELA TN BE HEjA2l dgE +Y
St UL O|E =0, HIo|H XSAte] Z% Toloka, Labelbox, Supervisely &2| 7|0| &
HOIHE Mot Ael, mUHo=s A2REHA 2 7[A<EE HolH H&E 7|50 ™
]
o

ot maga X

2 FE QEAA Zio|ElZ|o| 23l O|F|X|H, Tensorflow, PyTorch,
Keras 52| 7|A &8 SW

s W7|X] HESE KZ & &= ULk 7|[Ads 22l 42 A
EOhE[LE 7H°I NEAES S0l 7HEE ZEO| ZYYIAR MEEes BFE & = U=,
AWS, GCP & ZEHRE 7|go] et AN £F240] 2L 2E0M ZH AN HS
2 = ot 7|74|§.h=. T3 D42 of2eh YEiA AN Z /A0 HOIEHt RES
ZEGIo 7|AStE ste/dE s ZEet e 252 & &+ Ut

[ 5101M 27ieh &2 JiEel 7|Aes MElL HEIAS
SiM v35310 M= M= FolE F2RE HRE AlLHEel o7

[e:]
(activity)O| [ & 6]t 0| FItE|QUCt Ol&= 7|&E ITU-T Y3502 22t*E HFE &EH

OH“\I

0]
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(Cloud computing-Reference architecture)E&2| 22t ZFEY AKX ™ (user view)2
ZERE FRE YT Ao|Ch MFE FolFE ‘FERE MH|A MIARI|AEE MH[A K
S XHCSP:MLSPY', %Ef% MH|A OEH:7|AlstE HO|E HSXAHCSN:MLDP)Y, 222 E A
HIA TELZ|AYS 22 HMSAHCSN:MLMD), 't AMH[A AMI|A s ME[A AE
AHCSCMLSUy= 22t [ 519 &%l 2 dEfAel dg=at oj&o| ot

| r— | |
| ML data provider ]
ML : ML framework provider Mlj frz;mework
ecosystem : [ ML model provider ] S
I
______ P
Cloud service partner 4 Cloud service provider Cloud service
(CSN) (CSP) customer
(CSC)
CSN: MLDP CSP: MLSP
Provide data ) i Provide
labelling va]de'al.Jdll data feature
ML data engineering
Perform ML Perform ML CSN; ML

model training model testing

Develop ML
madel

Monitor and
report ML
model training

Manage
ML model
deployment

Register ML

model

Manage

- retraining
policy

]
]
I
I
I
I
I
I
I
I
]
I
I
I
|
|
_— CSN: MLMD
PR g
I
I
1
I
I
I
|
]
1
|
I
I
I
I
I
I
|

N N S 7
MLDP: Machine learning data provider ~Y3531(20) _F7-1
MLMD: Machine learning model developer O Role <:>S”b'mic © Activity

MLSP: Machine learning service provider
MLSU: Machine learning service user

[ 6] Y.35312| MLaaS A[AH FZE[1]

ZoRE BEOM= ZEHe2 FERLENM MSE= AMH[A7F S2RE DHEHO Q|3

=
N, HMED E2HE Sl MSA|A HEECH ol2iet A2 X AlgoMEs MED)
Bl WAL B 8 == AL}, S24RE HRE MS YME S 25 0| =
7|2 Sy ZMZ AF0ME 2ERE MH|A 70| B#E 2L AMHA DtEHOl
g2 sdst= FR7F 4E% RO 2018E Y.35319 &AM HE Z=7| AFOM Z|ASE N
U2 SILES| MYRE RE IEE +AStE ER7F Bor G2 EE HHAOIAM 0]70] EOl R
folt, M7t MEE oM AFAME i G2S0| HHZ Ciet Aoz ZSE Al
Yol LERt RUCE

42 ITU-T Y.35319| 7|5 FAtst
Y.3531°] & 8F MLlaaS 7|5 27FAFENE =8 719 7|s QFAr0] HAMREO XE &
O|CL. Y.35310A & MO Z CtZat Z0| & 77HX| 252 7|5 Q7FARLS0| MSED ULt
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@ A& oy =T/ME a7Ate

@ 7|AgE ol o2 27At

® 7ZIAEE HOolH N2l @FAr

@ 7|AetE HolH 2A/EdSs @AY

® 7Ads B2 28 27

® 7Ags 22 ZUHE @A

@ 7|AstEs = 2E Hix 3 XjstEs AL

Zl 71 2FAe| tied S22 CEn 2 @o7[A<s ol =8/ME 2744, ®
714t HOolH FXNz| 2FArd, @?|Ads ol 24/fd3s 2FA e 8% 7[&
222 AFY &F 7|8t Mol EFEQ v.36002| 2FAEE0| EEEQUCE Ol AX
Zoo|M CHYot 22t E 7|YS0| RS HHIOlH MH[AE D{dl2{dlt AASH= 7SO
S ECE 53 @2 7|Asts oy 24 23 72 7|& HOHOolH 47|82 '
Z=3tEl 25 (classification), 22 AE 2 (clustering) 52 7|AZENME Z2HOl 7|22 Y
SHA MS3tH7| 2Ish AL ZIUCE @7 A& HIOIE 2ol£d QT A 42 dnatE 2
Ol23 =72 o538 HMgde ZASH| ot 845 7l 80| ZHELL @~@2 7|4
st 29 2 29 U HE, DY HjZO| Vs QFAIES ER X SERE MH|A 7|
QoM HMEBl= IDE W Z2AMA AlZE, AutoML S2| 7|5 2TAIEE0| Folk|of NI3E

Y.35310= Tensorflow 2.0 &2 ZYHIM X|Ast= 24t 7|AESE0 Cfs 7|5

20| FAIEOf UCE T 7|52 2AHZ0AM TbEtojH My 7|gto| 24 sty Ae sts
(federated learning) 7|8t2| M2f & LYot MEFE2 Z2IRE 2HFE0M K|
Ch X O|2{3t MH|ATE T2, IBM, OFOFEOA loTLl Edge HEHQ| A|AHEI FxQF AA S
MSEl= MHAZE 7iEl QAo

r}0+

o

5 W

= =0Me MLaaSe| EF1 AY &<, dg| tfEHel ®FQ! ITU-T Y.35310] CHSHO
ATHSHRICE 3EOIN AHEE AN X S2HRE A™OM MLaaSe 7|EQ| ML 7HE 2HF
Ha32 4o d3E 7|Ags REE Q3X|s SFNHMOE NIstes AlaasSe| YEIZ =¥
0 ot 3 HE BFESE YT A|YESIo| 2 ML Ao CHRE HolE =HEISH AlaaS
of &5t BES MEste Fo2 TSt 20| Rl EQICH MLaaS EEL BESOM =
a2 7ls @TFAIEE T|HtoR ERFXRE TESHE EED 50| MYE Ho=E oY=t

(=82 &0 £0[]
« 7|Ag&(Machine Learning, ML): ZFH ZZ720| HO|HQt X2| @S 0|83 &5
sof Y2 MH2| s8HE ddA7I= A £ oot 2HE A

- HYHI(E 7IA &5, Deep learning): LEtHQl 7|A stE REELC o Z2 MET AT

(o]
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FEE 0|83tE 717 B,
| ]

& MAY(Artificial Neural Network, ANN): At fE= S5 Fk|o| MALO| =otsto #
[

g AlAE| 5%,

[11 Recommendation ITU-T Y.3531, "Cloud computing - Functional requirements of
machine learning as a service", 2020.

[2] M. Alom et al, "A State-of-the-Art Survey on Deep Learning Theory and
Architectures.", vol. 8(3), Electronics, 2019.

[3] S. Bianco, et al, "Benchmark Analysis of Representative Deep Neural Network
Architectures.", IEEE Access, vol. 6, pp. 64270-64277, 2018.

[4] Brown, Tom B. et al, "Language models are few-shot learners.", arXiv preprint
arXiv:2005.14165, 2020.

[5] Google GCP VertexAl, https://cloud.google.com/vertex-ai.

[6] AWS SageMakse Studio, https://aws.amazon.com/ko/sagemaker/studio.

[7]1 Naver Al Service, https://www.ncloud.com/product/aiService.

[8] Recommendation ITU-T Y.3502, "Information technology - Cloud computing -
Reference architecture”, 2014.

[9] Recommendation ITU-T Y.3600, "Big data - Cloud computing based requirements and
capabilities”, 2015.
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